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Motivation 
 Scherzer theorem: rotationally symmetric fields   

suffer from spherical and chromatic aberrations. 

 Within electron microscopes correctors are 

meanwhile state of the art.  

 These correctors can not be randomly miniaturized  

 not suitable for miniaturized single or multicolumn 

systems.  

 We present a new concept: 

 provide multipole fields for correction purposes 

within a stack of thin sheets (plates),  

 as it could be produced by integrated fabrication 

methods.  
 Principle 
 Holes within apertures are electron optical elements 

 Superposition principle: 

example: threefold symmetry 

hexapole round lens field field in hole 

with 3-fold shape 
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 The SPANOCH concept 

 We define ‘SPANOCH‘ (sophisticated pile of  

apertures with non-circular holes) as a method of 

building a corrector out of a stack of apertures with 

specially shaped holes. 
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SPANOCH-type hexapole corrector 
 Theoretical proof of principle: ray tracing study 2008 

 Problem: Test-design not adjustable 

 New design: decoupling of hexapole moments and 

round lenses by four adjustment voltages. 

 Random access to hexapole strength 

 Free of second order aberrations due to double 

symmetry: 

z 

d=200 μm 

3-fold shaped  

round lens round lens 

Figure 1: Sketch of the optimized design of a SPANOCH-type hexapole corrector together with the course of the 

fundamental rays. The z-direction is the direction of flight of the electrons. All apertures are represented by colored 

lines. The two apertures generating the hexapole fields by 3-fold shaped holes are marked in black. All other 

apertures are conventional ones having round holes. The distances ‘a’ to ‘f’ are generic parameters of the design.  
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